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= (54) Title: PALLADIUM CATALYST COMPOSITION 
= (54) f§BJ(D«»: /^vOAMJSffliS^I 

^= (57) Abstract: (1) A catalyst composition comprising a crosslinked organic polymer and a palladium catalyst, wherein the catalyst 
is physically supported on the crosslinked organic polymer; (2) a process for producing the catalyst composition (1), characterized 

by evenly mixing a linear organic polymer having crosslinkable functional groups with a palladium catalyst in a solvent in which 

the linear organic polymer is soluble, subsequently precipitating the resultant composition, and causing the crosslinkable functional 
groups contained in the precipitate to undergo a cros slinking reaction; (3) a method of ally 1-position-shif ting reaction, characterized 
by causing a nucleophilic agent to act on an allylcarbonic ester in the presence of the catalyst composition (1); and (4) a method of 
alcohol oxidation, characterized by causing the catalyst composition (1) to act on an alcohol. The catalyst composition has no fear 
of spontaneous ignition and can be handled safely and easily. It is extremely useful as a catalyst for various chemical reactions. It 
undergoes no decrease in activity even when used repeatedly. The metal catalyst is not released from the polymer support. 
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fc£ y ;i/ ^ n ^ > if > , ^ 7 ;w ^ a ^ > if > > hU7;Wn^>f>, =r 
15 h^^;v^-n^>if>, ^>^y;v^-a^>if>> ^\^+i-^;1/^-d^> 
if > , /> a a ^ > if > , i?^DD^>1f>, b U ^ n n ^ > if > , b 
^/>nn^>if>. ^>^7nn^>if>, ^ n a ^ >if >> ^ 

d ^ ^ > if > , ^yn^E^>if>, hU7*D ; E^>-if>, f h77 5 nt 
^ y if > , ^>^^n.^^>if>> ^\^if^n^E^>if>, a-FT'a 
20 ^E^>if>> 3 - b ^ > if > , h'J3-hM>if>, ^h^H-F^ 
> if > , ^>^3-b^>if>> ^\^1?-3-F^>if>> 

^Eb;bX>, 3 b h^X>|p(DAD^r >lH^f IKft^iS. 09 A. 
H7-V"Jk Xb^r->^>if>, b°;i/?T^^^>if T^h^r^ 

25 ^>if>, ^>^;i/^r^~>^ >if >> v-;v^-^^^>if >i®7^ 
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a j - )V , 7 & j — )V , ^ > ^ / - ;k s\ * u- j — jv , ^ 7° ^ y — ;p , 
«ifJK sm^^v, MifiK yntf 

TD^fy^jk 7o>ii?xfjv, vn>^^^^;i/, n/\ 

15 yf7x./>, 7± F -f >m<D*r F >iS, Wifiy^fiVx-rJk 

;i/ x g=- x — ^- ;K v 5 x ^ ;!/ x — 5=- ^ y-f V7°n tfjvx-f;^ t - 
7*? JMf ;Vx-t;V> fh7bFn77>, -x-F^tFotf^^ 1 
, 4-^?r^+f->> ->^P^>^;i/^xx;i/x — ^;i/^©x-^;ns, 

M^K*JVA7;kft 7-feF7JVft F, 7°DHt>7JVft F\ 
20 7'fJI/7Jl/fkF\ -YV7'fJV7;i/fkF\ A I/Jk7^f t F> -f V A 
l/Jl/7^rtF\ ^>XX;i^t: F, 7X77^fbF, xnf>7JV 
ft F, ^ U -fe ;i/ T rk F\ ^ U xi - ;F T )V 5 s t F , ^n>7JVrk 
F> 7^y77Jl/rkF, ^ )V 7 )V<r t F > T S> tf > 7 )V<r t F > 
7^il/7jyrkF\ ^77^JP7JVfkF> fl/7^JV7^ft F , ^ 
25 U^*1*;K 75;7tF7JPTtF\ 75 7 7'f JV7Jl/fk F\ 7X 
/^7^77Jl'ftF^(?)7Jl'TtFl, M^H7>€X7> ^f^75 
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> % x^;i/y$>, &*^)V7$>. hU^^;vr$>, 5?if;i/7$ 

&t)^X)% ^X % <fe V> 0 

& ^ © & M v> s £ t #t$? * b v> . 

SJftS&fcfc* 3^-30- 30013, £ b < teO~ 200°C, «fc Y) ft £ b < « 
1 5 20~100 C CT& § „ 

SiSU#Ffl«, ffiftO. 1~ 200B#IW, £F * b < fc£0. 2~24R#fHJ, <fc X) & £ 

MJSJETJte, ilffrfif JEE~100MPa, 0 * b < teSJE- 1 OMPa, «fc 0 0 * 
b < te?£jBE~lMPaT2& -So 
20 ft, ±EJ^©£^#^j&g77i£«> S &©*£§«* iPSJfc 

spbTff Awr«kvi„ 
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^m^nx^rco ^xhma^izmM^vrc/^^ a (/\° ^ am 

15 ± f 3 © m & 3- 1/ 7 w >^©7jc^JnSJft©$M 
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o o 



^St^S^J £ ITS, 09*. Kitte* ^ 1/ >, Yn>|iXriK ~>X 

nz>z.hu< mm vjm-c&^o 

HfSfiSIt 3im-78~ 200°C, b < »-20- 100°C, «fc D 8F * b < 

fc£0~50 t CT&£o 

SJSB#^«> 51^0. l~ 200P#fgK #fi= b < HO. 2~24B#|HK «fc D 0 £ 
20 b < tel~12B#P*TT&£ 0 
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*4§nT, m« s # ©*stt ifi m ± b «b <d t £ ft 3 o 

15 £fc«k D flJKBItfjezioT, h M^eiJ fc-MT;i/H - 

;i/-^T U )VM7 )V n — fr&WtikZ tilt 

r ;v n - ;i/ #r m vf e> ft & . 
§ z\ h & m * & o 
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& ft K jfc « it ff b & ^ . ± IB b ta % */ y ^ ;i/ t ;v n - )V<d m it K JS 
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CH 



2% 



O 



CI 




o 



feo v F— ;V6.6mL£&#L&j&*S*4 , K:;&n;'U 

5 yj^nij H 7mLRt^a ^b-x h =y -n-y^JV T > =E x ^ A 1 . 84g£l)[!7L 

10 RCX|gfn^^7KT^#U, ijJcItth'J^AT^I^tfeo sit, 

— }C J; o Ttil, 4-k'-;H>yJ^ ( U %/ V )V X — J- )V 6. 86g£#fc 

(JR*73%) 0 # &tlfe4-tfx;U^>^;U^U v-^il/X-^^^'H-NMR 
S. ££ u C-NMRfc J; X) mm hft%im&8kT\Z7F:?o 

15 'H-NMRCCDCls) 5=2. 60 (d, 1H, J = 2. 5, 5.1 Hz), 2. 57 (d, 1H, J=4. 2, 
5.1Hz), 3. 17(dddd, 1H, J = 2. 7, 2.9, 5.1, 5.7 Hz), 3. 41 (dd, 1H, 
J = 5.7, 11.3 Hz), 3. 75 (dd, 1H, J = 2. 9, 11.3 Hz), 4.56 (dd, 2H, 
J = 12.1, 22.8 Hz), 5.23(d, 1H, J = 11.0Hz), 5.74(d, 1H, J = 17.6 
Hz), 6. 70 (dd, 1H, J = 11.0, 17.6 Hz), 7.30(d, 1H, J = 8.3Hz), 

20 7. 38 (d, 1H, J = 8. 3 Hz) 
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13 C-NMR(CDC1 3 ) 6=40.2, 50.7, 70.7, 72.9, 1 1 3.8, 1 26.2, 1 27.9, 
1 36.4, 137.0, 1 37.4 




CH 3 



5 i^it* ^ V > 200mL^ h U IfJk75 > 7 . OmLRO^ h ^X^1/>^U 
U F4. 9mL^i0^fc o S ^?M^"#J ^IfiTT 1 2B# $ i±fcf£, 

©lit^isijtfco mm&nzsffi&mmv, nmzmt^^vy^n 
is tft^^yT-©^ 

(1) 3-hFn^>"2-7iXj^D^>®^^ 




jiitert-y^^T^n-^CDS-emol/L^^ >^^12. 5mL £ ±£te p< ^ ^ 
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>50mL-e#f?b, Z \Z-Wt<k± l/>lllmg^^I^^90. lmg^iDX., S 

5 ^JV7'n ^ >3. 98g£#fc (JR^59%) „ # £ fl 7c 3- 1 H O ^ ~> -2- 7 x 

-^^D^>^'H-NMRS:^ 13 C-NMR^ J: D $iJS L 7cMIH ^HT ll^t. 

'H-NMRCCDCla) 6=1 . 27 (s, 1H), 4.55(s, 2H) , 5.36(s, 1H), 5.48(s, 
1H), 7. 2 8-7. 40 (m, 3H) , 7. 42-7. 50 (m, 2H) 

13 C-NMR(CDC1 3 ) 5=65.0, 1 1 2.6, 1 26.0, 1 27.9, 1 28.5, 1 38.4, 1 47.2 
10 (2) 3-^Dn-2-7x-JP7°D^>©^^ 




# £> tlfc3-t H D ^ ^-1-7 x~ ^T^U ^ >3. 94g^s-3 U ^ >3. 84g 

x., o°cfc^*|]Lfe 0 # e, nrcmmmz * p u h 2. 45m 

77^-fcioT»SLT, 3-^7 nn-2-7x-^7°n^>3.53g&!#fc 

20 (Jf«79%) o # S ti7c 3-^7 n a -2-77 x x ;i/ □ > ^ 'H-NMRS: tX 13 c- 
NMR \Z D mmVfcffigk&UTlz^To 

'H-NMRCCDClj) 5=4.50(s, 2H) , 5.49 (s, 1H), 5.60 (s, 1H), 7.30- 
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7.60 (m, 5H) 

13 C-NMR(CDC1 3 ) 5=46.5, 1 1 6.7, 1 26.1, 1 28.2, 1 28.5, 1 37.6, 1 43.9 




5 7kmit1r V ijr) A (M^60%) l. 82g£5-$|X-er;i/£T$fe#Lfc 

ft* Mj£^^£frV^ f^Hfh7tFD77 >70mL£Jn 3M# T 

;V8. 8igs^^?b^^M^«^b^^e,m^^jnx.fe 0 
io 3. 46g&^ h ^ t f n y ? yiomnzmmvrcmm^ua^., mizummm 

t^mm\z.nxs nBnrcmm^mmmmTKm^- b u y &7kmmx.z£m 

^^tifflibfcl, u y Ay h ^9 y y 4 

^x;i/X--r-;i/4. 52g^#7c (1R^64%) 0 #?,nfc^ h y^L^Vyif 
U 3— ;U ^ / -2-77 iXJh2-7'n tx;VX-^;i/^'H-NMR]^^ 13 C-NMR 
20 J; D M^bfclg^^^T^TKTo 
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'H-NMRCCDClj) 5=2.72(s, 1H), 3.58-3.74 (m, 16H), 4.42(s, 2H) , 
5.34(d, 1H, J = 1.2Hz), 5.53(d, 1H, J = 0.5Hz), 7. 25-7. 36 (m, 3H) , 
7. 44-7. 52 (m, 2H) 

13 C-NMR(CDC1 3 ) 5=61.7, 69.2, 70.3, 70.53, 70.58, 72.4, 73.1, 
1 14.4, 1 26.1, 1 27.7, 1 28.3, 1 38.7, 144.0 

##M4. mmMmft?{k<et®<D&ffi-i 



CH 



CH- 




+ 




C— OH 



CH, 



o 




h;i/X>5 0mL^X^l/>37.4g, ##M 1 T # £ tl Tc 4- fc? — )V ^ > 
U yyJH-f^3. 8g, ^ ^ ^ U 7g R^2, Z'-JVlfX (2, 4 

5^;i/A* i/p - h u )V) \g?tmx, 7o~8o o CT80t^in^3Si^ bTMJS 

^•^> 500mL^^?itT # U V - £ @ f b £ 0 @^£i±fc#U^- 
&m~&V, rn§THF50mltg^bA^1j-> 500inl^aALTSIt^ 
Lfco u©if §IDSLi)lSILT^'jY-11.8g^f#fe (4«65 
%) o 'H-NMR© $ij t j; D > #&nfc|ijT- (X^ W >/4-tf~;i/^ 

>v;p/f u ->>?;vx-f;p/^ ^ $ u cd^s-^e y *?-W-i±L<Dit (X: 

Y:Z) =61 : 28 : 11T & o fc 0 # £>tlfc# U V- ©fi*¥i%#^ *MW=19 
504T& o fc 0 
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^7 n D^l/AlOOmLfcX^l/ >23. 3g, 1 T # 6 tl fc 4- tf ~ ;i/ ^ 

^U3-Jl/t;^^^'J n-f JUXfJU. 74 g RtX2, 2'-TV* H X V 
- h U ;i/3 28. 4mg^iP^, 80°C T 48B# HQ in £t jS tft b T S $ i± 

;V 5 00mL4"\|jST #'j7-*0ftStfc. Hft^-tirfc^Uv— 

* ^ / -;]/ iCT»i, «JEft*feLT#U V-23.03g£#fc (JR 
$5 6 5 %) o 'H-NMRoaSJfefc <fc D , f &nfc^'j7- (X U >/4-tf 
)V ^ > 1? )l> ff V i/i? )Vjl-^t)V/<t h 9X^iv>^U 
10 UD'fJUXfJV) © # / *T — *IM£ CD ft (X:Y:.Z) = 82 : 1 0 : 8T & o 
fee #&n&#U ^-©m«¥i^^^*M w «22087, ifc¥±^^*M n « 
12473T$.i9> M w /M n tel. 771T& o fc. 
#t«6. fiiIS^fi^'110^^-3 
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# nn*;i/Aioomn3X^l/>23.3g, l e> tifc4-tfx;i/^ 

>^;v^u ->>?;vx-^;v5. 33g, 3 h ^x^i/> 

^ U / -2-y xx;i/-2-:/ n ^x;vx-^-;P9. 08 g ~BlT$i, v-r 

V y^nx h U ;i/328. 4mg^iPx., 80 < C , TM8P#|1?l;bni&j8«E IT 

UT-^IIRt, ^ 7 -;H:t|j||, ijEE^iL-T^U V — 23. Og 

X^W>/4-t£ ~)V^>z?)V??V ^^JVX-tJV/t h ^x^l/>^U 
10 n— ;i/ ^E/-2-y a:x;i/-2-y°n^x;vx — y {i® 

j± (x:y:z) = 90 : 4 : tc* &Tc, t# S tlfc# U "T- ©fi*¥^^ 

^*M w te69985, ^¥^^^*M n « 1 2098T & V , M w /M n te 5 . 785T o 

o 

1 . (MSVl'j7-fii) 
15 f h 7 t F O 7 7 >20mUC##M 4Tf 5 ftfciiSI^f ft^il. 

0mg^iP^^?aTTr24B#^it#K^^-&feo Hl&ilTiK KJfc^^-© 
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iHx.Tjf ^-©^t- h 7 t F D 7 7 > V>T«tlXRtf«fc*§H£fTtA 

> METSitT, ^^BJ(DM«li.^% 750mg^f#fc:o 

tf 1 g ^ \Z & £ n S A° r> 5? ^7 A & JS « 0 . 2 1 5 mmo 1 7? * o & . 

7 h7k FH7 t> >20mUC##M 6 T# £> n it §! M i« # ^ 1=r #fl . 
Og^iit, ^Ctfh7^rX(hU7x^;l'*X7^ ^J/^^^AIO 
15 Omg^iB^., S?UTT24BtFflft#RjS^-t±feo H*fcifcT«. 

j&L&o #5>nfc^U^-S*&#bfc^, &S$FJ£&#T, 120°C^T2B# 
WI#l, ^iJ^-SSfiSTft^Lfci. ^uflf h7t F O 7 7 > 
20 ^in^LTlt^L, JE-Otlfh7kHD77>*l^T*IRR^^Sff 
iJET^ibT, #»iJII0«i«!lftj£«f79Omg§»;fc. jg*d^6tih 
iJ7i^*X7>f>^ iilfcrh7 + X(F'J7x-;^X7^ 

25 A&JRteO. 108mmolT?&o fc» 
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X) > ^:^BJ ©MMt^t/lgtf 1 tt^n^A^y^A^ISO. 108mmo 




fh7t FD77> 5mL \Z , ^SSM 1 T#e>tlfc*^B^©M^m^^ 
10 115mg (^SftSA^S^A&JR©* : 0. 025mmol) R tf^ > if ;b T iz b 
> 73.0mg £SsiDL, tK^^H^T, ill? 1 BfPrfllf #S)S£1±7co fit 

15 />50.3mg£#fc (JM 68%) „ Nfi , *j? $g #u © ?Jt^ £ mft X Mil j£ 

fern, M&.nmvxmwistzo 
^ y > t $> & d t &m m £ n & 0 
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23lmg (tStl^A°7y^A^ICDi : 0. 02 5mmo 1) BlZS^ >if )V7± Y 

y 73.omg ykmmmMT, ijat 1 m wm&Rj&znito s 

/>6o.omg^#fe (mm 81%) o n<u «««6©at?at§m3tex»aafefc: 

15 ;i/-2-7*7 y i 

Iii3. ^ w 7 ^ >©7RSt«nRjfc - 3 

feo isnfd-7i-ji/-2-7^;>®«$in tift^to 

20 ltl« 1 . ^" V 7 >©7j<m^iPSjS 

*:^0J©MSffi^^©^t) Y) ^A°^^7A^* (Pd5%^) £J£^ 
fcK^liiWl hnmzVTKfo&ft ofcf#^nfc4-7a:Zi;i/-2-7^ 
^7>©ff ^iltftt^t. 



25 
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<m i > 





1 EI 


2 m 


3 HI 


4 m 


5 m 


mmm i 


81% 










nmm 2 


93% 


80% 


88% 


82% 


87% 


mmm 3 


85% 


80% 


87% 


91% 


90% 


Sk&M 1 


91% 











0)0 

gi^es&^ftjiiK, ^mmommummu, ft&mmznx^fe 

£ fST b & ^ 2: £ tfifil § 0 
^SSM4. 7'JiVtIIS)6-l 




: 0. 025mmol) Rtf h U >26. 3mg©#ffiT^ 

10 fb7tbD77 >5mL^^^T U ;V ;* 3 1 ;V 6 3 . 9mgR^7i^;Ka > 

15 £r#fc (54%) o j^, 3^i8l«ra)Jt?K&m^X«8S!l^ic«fc OSS^bfc t C 



WO 2004/024323 



PCT/JP2003/011131 



60 

mnms. 7u;kfiiKfS-2 

HifiM 2 Tf# &nfe^:^BJ©M«ffi^#J231mg £ tl § A° ^ 5? £ 
^JS©* : 0. 025mmol) h U !7 x afr * ~7 4 >26. 3mg© # ffi T > 

fh7khn77 >5mLllMf 7 U )V * ^;i/63. 9mgRtf 7 x ^JK D > 

t h^77^-(:i0ill/, 7'Jil'7in;Wn>ll^^f JH09.3m 
g&#£ (88%) o i^, iItt0lt'§f^XliSfcj; DliJ^bfc £ 

* ^ jv co & m 2 tttT^-r. 

il«6. 7'JJktfiiS$-3 

25 nii 2 t# 6nfe*^0j©M«ia^tf©f^fe t) t^jSM 3 T#e> n 
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<^2> 





i m 


2 m 


3 m 


4 HI 


5 HI 


^iiM 4 


54% 


82% 


97% 






MMM 5 


Quant 


85% 


89% 


95% 


82% 


il^J 6 


95% 


100% 


94% 


94% 


71% 



m*m m is t & v> n t ^fij § o 

10 Jfc£f?ofc„ ^ffi LfeM^EUX IT 5 HIIWJ CSJ^^l D ?M L 



<S3> 





1 HI 


2 HI 


3 HI 


4 HI 


5 HI 


gUMM 7 


88% 


94% 


98% 


87% 


98% 



&3fcg?3!l£0. 50mmol^ffl 7 i:H«fcl/T7iJ ;HfcStft 
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<*4> 





*) 




mm) 




mmm 8 


T U ;v x ^ ;u 

(79.3mg) 


7 x - Jl/ Y D > 
^ ^ ^ )\> 
(104. lmg) 


2- ;* J- )V T U 
;|/ y - ;i/ v 
n > ^ ^ 9- 

;^(123.3mg) 


94% 


mmm 9 


k!7'J )\>* 
^;i/(63.9mg) 


0 — 

CH 3 // 

(95. lmg) 


CH 3 ^-C X K-ri^^ 

(108.2mg) 


94% 


mmm io 


5^;i/(63.9mg) 


1-^-7 h — ;p 

(72. lmg) 


(92. lmg) 


Quant 




^;i/(63.9mg) 


2- ^ 7 h — )V 
(72. lmg) 


(88.4mg) 


96% 


mmm 12 


^;V(63.9mg) 


p. - h D 7 x / 
— ;W69.6mg) 


0 2 N ^^CH 2 -^ 
(89.6mg) 


100% 



iiM 1 3 . r jin—jpom^tKm 
T-t b u )ismi\zmnm s xmzntz*mm(Dmmm.j$mo. 025mm 
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oK -yyr^)V7)Vn— ;i/67. lig&^MtT U ;i/ ^ 5P;V6 3. 9mg£ JP ^ , 
JfitSlL, ^>tA7^7k H45. 4mg£#fc (4X^69%) „ Iff^tu© 

a° ^ # a <D m th «mj sn&)5»ofc. 

fH;5&0!l l 3 «k t) E &3&>fc*q < , £ t 
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t t © i b 
5 2. /^^^^ii^, Pd(o)x«Pd(ii)^T»«fl!f*^ i fcfla*©«a 

3. Pd(0)^\ iate^S^S^Vi*>©T»S»*^ 2 fcE*fe©lft^*. 
15 ft§t;Y-2it, 2)i^ttrl|S^^ft5ty?-iit$* 

7 . tigs tt s^e y ^-fi^o^&y^- 

l~100%T?^§|f5R^4X« 5 fcflB|fc©a&j£4&. 

8 . i)^ai4Wtg»RtK«#'f4z:a^'a-^wr§ ; Ey 
25 (i) tib-is^: [i] x« [2] T^^ns^ue/^^x-r^x 
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R 1 — O— X— CR 2 — CHR 3 [1] R 4 — COO— Y— CR5— CHR6 [2] 

O O 

SELTTfB-tM [ 3 ] 
R 7 — CH=C — R 9 [3] 

[5£>K R 7 S:^R 8 tt^^^iLbT7K^i^^X«^mi: 1 ~ 6 <DT 
10 jVS^SL, R 9 «|§-&^, ^m^l-6©T^^l^>», k*&6~ 

(2) «H4tiBStl/t*M+5/MS^ft5, TfH-ias: [ 

4 ] y x- — 

R 10 — CH=C — R 11 [4] 

R12 

COOH 

(5£*, R 10 «7jcmM^X«^mi: 1 ~ 6 ©7J^jH§gU R ll tt 

7k*jm-?> K$ii~607j^ji/i, mmwt 6 ~ 1 0 07 u — jux 

20 }^ll7~12077MJH5gL, ±ELfc7>J-^Xtt77 
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®7'J-l/>i, EikmW:7~l 2©7'J-;V7;^I/>SXS7~1 5 
(3) ^UttiSibTk Fn^S/JVi, Tv-;P^^v«, -fVv- 

7* — mx&7 $ y «^#wt-§TfH — [5] Ti^n^t;-? 

R1 3 — CH=C— Ri5 [5] 

R14 

(5£"K R 1 3 «7K^IS-?X»^mm 1 ~ 2 0 ©7J^JH^tt, R 14 
10 likFn^yM, 75/8, *;^^;HR5VX^tiM^ 

T^TfeiV^itl-S OCDfcF n + y7Jl' + JH, l^iitifc 6 ~ 1 0 

Tfe<£^i!t!§:7~5 0ChFn^'>77J^JH, # ~ ;i/ ^ £X 
/Xtt^*Jlf ^t^T^Tfe <fclr^3!Sl8c7~5 0©tFD^y7M 
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